Introduction
Gestational diabetes mellitus (GDM) is defined as glucose intolerance resulting in hyperglycemia, with first onset or detection during pregnancy. 1,2 Usually initiation of GDM is in middle and late gestational period and continues to term 3 . Glucose intolerance usually returns to normal range within 6 weeks after delivery. 4 Approximately 1-14% of all pregnancies are complicated by GDM. 3 The incidence of GDM in Bangladesh is 6.7% among frequency of congenital malformation in infants of diabetic mothers is estimated to be 6-10%. 5 Pregnancy is associated with physiological changes that result in increased plasma volume and red blood cells and decreased concentrations of plasma proteins and micronutrients. 6 It is a time of increased nutritional needs, both to support the rapidly growing fetus and to allow for the changes occurring in the pregnant. 7 Gestational diabetes is associated with excessive nutrient losses due to glycosuria. 8 Different researchers demonstrated that micro and macro nutrients are essential for the development of fetus. Wang et al also showed zinc contents in serum of pregnant women with gestational diabetes decreased compared with normal pregnant women. 9 With the progress of pregnancy, the level of plasma copper increased and it was high in all trimesters. 10 Serum copper is significantly increased in GDM patients as compared with healthy pregnant women. 11 We aimed to see whether the changes in serum zinc, copper together could help in better understanding of the biochemical and metabolic abnormalities in GDM.
Methods
This case-control study was carried out from July 2013 to June 2014 in the Biochemistry Department of Mymensingh Medical College. Total 172 present subjects were selected by purposive sampling technique from the outpatient department of Obstetrics and Gynaecology and department of Endocrinology in Mymensingh Medical College Hospital. Diagnosed GDM (n=86) was in the case group and it was done on the basis of OGTT by WHO criteria 2013. 12 Case group was subgrouped into Gr-Ia (43) and Gr-Ib (43) at second and third trimester respectively. The normoglycemic pregnant women at second and third trimester were taken as control group (n=86) and subgrouped as Gr-IIa (n=43) and Gr-IIb (n=43) respectively. All those pregnant women with the previous history of diabetes, hypertension and other endocrine disorders were excluded from this study. This study protocol was approved by the institutional review committee of Mymensingh Medical College. Data were collected through a preformed data collection sheet (questionnaire). The variables were age, education, occupation, socioeconomic status, residential address, dietary habit, height, weight, family history of diabetes, previous pregnancy history and previous history of GDM. Written informed consent was obtained from all the participants of the study groups prior to their enrolment into this study. Blood samples, from pregnant women, which was drawn for OGTT during screening for GDM was used for this study. In this study serum glucose was determined by Enzymatic method with GOD-PAP serum, zinc was determined by colorimetric method with 2-(5-Brom-2-pyridylazo)-5-[-N-propyl-N-(3-sulfopropyl) amino]-phenol and serum copper was determined by colorimetric method with the 3,5-DiBr-PAESA stain. The results were analyzed and values were expressed as mean ± SD. The level of significance was determined by employing Student's unpaired 't' test. Only when the p value was less than 0.05; the difference between two groups and subgroups were considered as statistically significant.
Results
In this study, 58 out of 86 GDM patients had family history of diabetes mellitus. Baseline chack ristics are shown in Table- I. Serum zinc level was significantly decreased in the GDM women in second trimester as Gr-Ia group compared to healthy controls in the second trimester Gr-IIa group and even when compared GDM women in third trimester GIb and healthy controls in the third trimester Gr-IIb group (Table-II ). The present study showed that serum copper level was significantly (p<0.01) increased in the GDM women in second trimester as Gr-Ia group compared to healthy controls in the second trimester Gr-IIa group (Table-III) . Moreover it was found highly significantly (p<0.001) increased when compared GDM women in third trimester GIb and healthy controls in the third trimester Gr-IIb group. 
Discussion
Zinc and copper are important trace elements in metabolism, growth, development and reproduction. Zinc may be involved in maintaining normal glucose use and reducing the severity of insulin resistance and diabetes. Evidence for increased requirement of zinc during pregnancy has been reported by Al-Saleh et al. 10 The current study showed highly significant differences in zinc levels between pregnant women with gestational diabetes and control. This finding is similar to previous reports of Bo et al. 12 and Khadhem. 13 Zinc exerts a number of indirect antioxidant functions and its deficiency can decrease the response to insulin, possibly by increased oxidative stress damage, apoptosis and inflammation. 14 Zinc improves insulin signaling, which promotes glucose uptake. The findings of the current study is in contrast to previous reports of Hamdan et al 15 which showed no significant differences in zinc levels between pregnant women with gestational diabetes and controls.
In this study, the values of copper in GDM subjects were significantly higher (p<0.05) when compared to the control. Our finding is supported by the studies of Yinsong Wang. 10 Copper in the blood also depends on the time of gestation. The possible causes of the changes are due to the hormonal, metabolic and enzymatic changes in pregnancy. The increase in serum copper may be due to the increase in the inflammatory response especially in copper containing enzyme (ceruloplasmin) 16 . In diabetes mellitus, oxidative stress seems primarily due to both increased plasma free radical concentrations and a sharp reduction in antioxidant defense. Loven et al found that there is no statistically significant difference in serum copper concentrations between healthy pregnant women and women with GDM. 17
Conclusion
Analyzing the finding of the present study, significant alteration in serum zinc and copper levels were observed in GDM patients. This study was done within the context of the facilities available to us, it has got some limitations. As the study was case-control the population size was small. Further studies with large number of subjects and with the application of modern sophisticated technology will give a conclusive decision.
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